The reaction of complex [Pt(Me)(DMSO)(pbz)], 1, (pbz = 2-(2-pyridyl)benzimidazolate) with [PtMe(Cl)(DMSO)2], B, followed by addition of bis(diphenylphosphino)acetylene (dppac), gave the novel tetranuclear platinum complex [Pt4Me4(µ-dppac)2(pbz)2Cl2], 2, bearing both the pbz and dppac ligands. In this structure, the pbz ligands act as both chelating and bridging to stabilize the tetraplatinum framework. The tetranuclear Pt(II) complex was fully characterized by NMR spectroscopy, X-ray crystallography and mass spectrometry and its electronic structure was investigated and supported by DFT calculations. Corresponding Author *Email: nabavizadeh@shirazu.ac.ir (S.M. Nabavizadeh), abuomar@chem.ucsb.edu (M.M. Abu-Omar). ORCID S.
Introduction 2
The construction of multinuclear metal assemblies has been a growing area of research during the past decade. 1 Developments based on the use of different ligands as the building unit for the synthesis of compounds have been reported for binuclear Pt complexes, 2 although to the of our knowledge, tetranuclear complexes have been rarely prepared. 3 Wilson and Lippard reported 4 a tetranuclear platinum complex in which two acetatebridged diplatinum(III) units are connected by two bridging amido ligands (I, Chart 1). The syntheses of tetranuclear platinum complexes in which the metal centers are supported by phosphido ligands have been reported by Forniés and coworkers (II, Chart 1). 5 Stang and Cao reported 6 the preparation and characterization, via self-assembly, of platinum-and palladiumbased cationic, tetranuclear, macrocyclic complexes (III, Chart 1). In these complexes, 4,4′bipyridine acts as spacer ligand between Pt centers. Youngs and his coworkers also reported 7 the synthesis of tetraplatinum square heterocycle which had large cavities and in which the rings were composed of only platinum and butadiyne fragments (IV, Chart 1). They used chelating phosphines in order to enforce the required cis geometry at the platinum atom. Yam et. al. 8 synthesized a V-shape luminescent tetranuclear platinum(II) alkynyl complex (V, Chart 1) and its electrochemical behavior was studied by cyclic voltammetry. Also, very recently, a tetranuclear Pt(II) compound using the 1,2,3-tetrazolate as a building block (VI, Chart 1) is reported 9 in which all triazolate nitrogen atoms are coordinated to 3 different Pt(II) ions. Casas and his coworker synthesized 10 a tetranuclear platinum(II)-platinum(IV) mixed-valence complexes by addition of the stoicheiometric amount of a Pt(II) reagent [cis-[Pt(C6F5)2(thf)2] to some binuclear platinum(IV) complexes (VII, Chart 1). The 2-(2-pyridyl)benzimidazole (Hpbz) ligand normally acts as an anionic N^N bidentate ligand through N-H bond activation of the imidazole unit (instead of C-H activation in Hppy and Hbhq ligands). 14 Hpbz derivatives have been also used as 'bipyridine analogues' in some complexes with metal centers such as Cu(I,II), 15 Zn(II), 16 Ru(II), 17 Os(II), 18 and Re(I). 19 The ease of synthesis and the commercial availability of Hpbz are the factors that make this an attractive ligand. Although there are many reports on preparation of metal complexes in which the pbz acts as N^N bidentate ligand, the complexes bearing this ligand as a bridging ligand between two metal centers have not been explored.
Although the ability of the biphosphine ligands to form polynuclear metal complexes, in which the metal centers are supported by these bridging ligands, has produced a very rich and interesting chemistry, 13c, 20 best of our knowledge, there is no report on using 2-(2-pyridyl)benzimidazole where it can concurrently act as a chelating and bridging ligand. These, together with our current interest in the design and synthesis of organoplatinum(II) complexes 21 have prompted us to exploit the 2-(2-pyridyl)-benzimidazole and bis(diphenylphosphino)acetylene (dppac) units as the backbone for the construction of a cyclic tetrplatinum(II) complexes. In fact, an attempt has been made to synthesize an interesting tetranuclear organoplatinum(II) 5 complex in which, for the first time, pbz ligands act as both chelating and bridging to stabilize the tetraplatinum framework. In this complex dppac ligands are also located as bridging ligands between Pt(II) centers. The electronic structure of this complex, supported by theoretical calculations, is also investigated.
Experimental section General remarks
The 1 H and 31 P NMR spectra were recorded in CDCl3 solutions on a Bruker Avance DPX 400 MHz spectrometer using TMS ( 1 H) and H3PO4 ( 31 P) as references. All chemical shifts and coupling constants are in ppm and Hz, respectively. Microanalyses were performed using a Thermo Finnigan Flash EA-1112 CHNSO rapid elemental analyzer and melting points were recorded on a Buchi 530 apparatus. UV-vis absorption spectra were recorded on a PerkinElmer Lambda 25 spectrophotometer using a cuvette with a path length of 1 cm and/or 1 mm. The complexes [Pt(Me)2(DMSO)2], A, 22 and [Pt(Me)(DMSO)(pbz)], 1, 23 were prepared by the literature method. Bis(diphenylphosphino)acetylene (dppac) and 2-(2-pyridyl) benzimidazole (Hpbz) were purchased from commercial sources.
Synthesis of Pt complexes [Pt(Me)Cl(DMSO)2], B
This compound had been previously synthesized by the reaction of [PtCl2(DMSO)2] with SnMe4 for 24 h with a yield of 55%. 24 In an alternative method, 381 mg (1.00 mmol) of 
Crystallographic data
Single crystal X-ray diffraction data for complex 2 were collected on a Bruker KAPPA APEX II diffractometer equipped with an APEX II CCD detector using a TRIUMPH 7 monochromator with a Mo Kα X-ray source (k = 0.71073 Å). The crystal was mounted on a cryoloop under Paratone-N oil and kept under nitrogen. Absorption correction of the data was carried out using the multiscan method SADABS. 25 Subsequent calculations were carried out using SHELXTL. 26 Structure determination was done using intrinsic methods. Structure solution, refinement, and creation of publication data was performed using SHELXTL. 
Crystallographic information is presented in

Computational details
Gaussian 09 was used 27 Then, dppac was added in situ to the solution to result in the assembly of 2 as a yellow solid.
Results and Discussion
9 Scheme 1. Route to preparation of complex 2
The structure of the new complex 2 was fully characterized using multinuclear NMR spectroscopy ( 1 H and 31 P{ 1 H} NMR), electrospray ionization mass spectroscopy (ESI-MS) and
X-ray crystallography. The 31 P{ 1 H} NMR spectrum is illustrated in Fig. 1A 
Crystal Structure
Yellow crystals of complex 2 were obtained upon diffusion of n-hexane vapor into the acetone solution. The structure obtained by X-ray crystallography technique is presented in Pt1-P1 2.1754(12); Pt1-N1 2.122(3); Pt2-N2 2.078(4); Pt2-N3 2.134(3); Pt2-P2 2.1910(13);
Pt2-C26 2.054(4); Cl1-Pt1-N1 88.28(10); Cl1-Pt1-P1 175.11(4); Cl1-Pt1-C1 86.89(12); N1-Pt1-P1 96.52(10); P2-Pt2-N3 104.73(10); P2-Pt2-C26 83.69(13); N3-Pt2-N2 78.01(13); N2-Pt2-C26 93.63 (16) . (Bottom) 18-membered Pt4P4N4C6 central core of tetranuclear complex 2.
ESI-MS result further confirms the molecular formulae formation by demonstrated isotopically well-resolved peak at m/z = 2107.4 which is related to [2+H3O] + . The peak matched well with its calculated theoretical isotope distributions (see Fig. 3 ). 
Absorption spectrum
Complex 2 is stable in most of common organic solvents including acetone, CH2Cl2, CHCl3 and CH3CN which allows the investigation of its absorption spectrum in a wide range of solvents. Fig. 4A shows the absorption spectrum of 2 in different solvents; the numerical data are listed in Table 2 . The complex 2 shows intense absorption bands in the 300-400 nm 13 region I all solvents. As an example, two absorption bands at 312 and 358 nm (ε = 3.00´10 4 and 2.60´10 4 M -1 cm -1 , respectively) appear in CH2Cl2 solvent. In order to gain further insight into the nature of electronic transitions for the complex 2 in CH2Cl2, TD-DFT calculations were performed on the optimized ground state geometries. As shown in Fig. 4B , the computed absorption wavelengths (bars) are in good agreement with its experimental spectrum. The numerical data for the selected calculated wavelengths together with their assignments are listed in Table 2 . For the complex 2, the plots of molecular orbitals, the energies of the selected molecular orbitals together with their compositions in terms of ligands and metals are shown 
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